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PRO GRA M MANAGEMENT 

STATUS SUMMARY 

During the r epor t  period, the development testing of the pitch control 
equipment was concluded with three successful firings. 

A l l  development motor tes t s  of the tower jettison motor except A D  20 
and AD 21 have been successfully completed. These will require  additional 
vibration testing to isolate the reason for  the temperature  r i s e  phenomenon' 
discovered during vibration testing of the motor. This problem will not 
delay the s t a r t  of qualification testing, current ly  scheduled to s t a r t  
September 27. 

Approval by NASA of source selection recommendation for  the in-flight 
The delivery schedule has been adversely tes t  device has  not been received. 

affected by this situation. 

A re lease  from NASA to initiate procurement  of the proton direction 
detection device has  not been received. 

a 
Launch of the Little Joe I1 qualification tes t  vehicle was phased ahead 

of boilerplate 6 pad abort  tes t  a t  WSMR. 
launch during the next report  period. 

Little Joe I1 i s  schedule for 

The f i r s t  double-drogue parachute drop  tes t  was conducted at the 
E l  Centro Naval A i r  Facility during the repor t  period. 
deployed simultaneously and opened in a normal manner. 
was satisfactory.  

The drogues were  
Tes t  performance 

A task force has  been established to resolve the status of the changes 
on boilerplate 6 and to establish the most  workable system for  implementing 
changes on follow-up boilerplates and spacecraft. 

Instead of using the side strakes previously considered, command 
module stability will be achieved through the use of aerodynamic devices 
mounted in the launch escape tower s t ructure .  

- 1 -  7mDmmP 
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CONTRACT STATUS 

Negotiations have been completed with all 13 major  subcontractors.  
Four  contracts have been written, and the remaining nine contracts a r e  
either in the process  of being written, approved by S&ID o r  NASA, or 
approved by the subcontractors. 
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CON- 

DEVELOPMENT 

TECHNO LOGY 

Flight Per formance  and Control 

The lunar excursion module docking concept has  been modified f rom an 
impact type to one that will permit  three possible modes of operation: 

1 .  The p r imary  mode will employ an  extendible probe that provides 
init ial  contact and latching at a separation distance large enough 
so that a piloting e r r o r  will not cause  an adverse impact. 
lunar excursion module and command module will then be reeled 
together slowly, requiring minimum shock attenuation. Four  
concepts of the extendible probe a r e  being studied ( see  Spacecraft  
and T e s t  Vehicles, Structures,  page 8). 

The 

2. The backup mode will consist of free-flying the two modules 
together. 
during free-flying docking simulation studies (0 .25  feet  pe r  second 
longitudinal and 0.06 feet  per second la teral)  will be used as the 
de sign impact  velocities. 

Mean relative impact velocities previously established 

3 .  The emergency mode of operation will consist  of c rew t ransfer  
between the vehicles,  while exposed to the space environment 
without benefit of module contact and latching operations. 

A two-dimensional digital program has been developed and a three-  
dimensional man-in-the-loop simulation has  been planned to determine the 
feasibil i ty and post-contact dynamics of the p r imary  mode. 
study is scheduled to begin in ear ly  October. 

This simulation 

An evaluation study of the entry monitor display was conducted to 
de te rmine  the optimum display configuration for  monitoring the g ve r sus  
velocity t r a c e  generated during automatic entry maneuvers.  The s imu- 
lation program was modified to simulate automatic entry more  accurately by 
increas ing  the number of automatic rol l  commands. 
cation, consideration was given to the type of fa i lures  that would resu l t  in  
excessive accelerat ions fo rces  on the crew.  
selected as a resu l t  of these investigations employs a se t  of r ays  on the 
acce lera t ion  v e r s u s  velocity display s imi la r  to those used for  exit monitor- 
ing, 

In making this modifi- 

The monitoring method 

These  r ays  were  established by defining c r i t i ca l  boundaries of total  

- 3 -  
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Se rvic e 
Module 

( Ib) 

accelerat ion and velocity throughout the entry t ra jectory so that entry 
accelerat ions would not exceed 1 2  g's. 
mass analog simulation was used to check the adequacy of the rays.  
s eve ra l  tangency points on the r a y s  as initial conditions, the maximum total  
accelerat ion obtained during analog runs was 11.6 g 's .  
guidance t ra jector ies ,  with automatic guidance fai lures  inser ted  a t  various 
points to produce high g ' s ,  the maximum load obtained was 1 1 . 2  g ' s .  NO 
difficulty was experienced i n  detecting tangency conditions a f te r  p r imary  
guidance failures . 

A 3-degrees of f reedom, point- 
Using 

Using p r imary  

Assumed Lunar 
Excursion Module 

Adapter - Unmanned 
( Ib) (Ib) 

This  method of monitoring high g 's  requires  a r e - se t  capability fo r  the 
accelerat ion versus  velocity display so that the display can  be used f rom 
entry speed to about 6000 feet  p e r  second (the minimum speed at which the 
c rew tolerance accelerat ion limit can  be exceeded). 
af ter  init ial  entry the p r imary  guidance be res t r ic ted  to a maximum vehicle 
accelerat ion of 8. 5 g' s. 

It fur ther  requi res  that 

10,500 

Service propulsion subsystem (SPS) propellant requirements  and t rans  - 
lunar injection weights were  determined (Table 1) using a 313-second specific 
impulse,  two combinations of command and serv ice  module weights, and 
design velocity changes (AV) (command and serv ice  module plus lunar excur-  
sion module, AV = 
only, AV = 4801 feet  p e r  second). No variation i n  command o r  se rv ice  
module weights as a function of t ime were  assumed.  

3883 feet  p e r  second; and command and serv ice  module 

3,000 

3,400 

Table 1. Service Propulsion Subsystem Propel lant  and Injection Weight 

Command 
Module 

(Ib) 

8 ,500  

9,500 

24,460 

26, 500 

Service 
Module 

Propel lant  
(Ib) 

36,145 

39,841 

T r ans  lunar 
Injection 
Weight 

(Ib) 

82 ,005  

89,741 

A degree of conservat ism w a s  introduced in the a s sumed  SPS propel- 
lant weight a s  a resul t  of the constant command and serv ice  module weight 
assumptions.  The command and serv ice  module weights actually decrease  
during the f l ight  due pr imar i ly  to the consumption of react ion control sub- 
sys tem (RCS) propellant and the disposal overboard of excess  water fo rmed  
by the union of hydrogen and oxygen in the fuel ce l l s .  
weights comprise approximately 860 pounds of the command and serv ice  
module weight. 
consideration of these variable weights a r e  approximately 790 pounds l e s s  
than those shown in Table 1. 

These time-dependent 

The SPS propellant weights requi red  as a r e su l t  of the 

- 4 -  -""'Y"TIAL 
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Thermal  and Fluid Dynamics 

A prel iminary trade-off study of the types of heater  devices to be added 
to the Apollo propulsion subsystems was presented to NASA-MSC during 
the repor t  period. 
t he rma l  control units, were  tentatively determined for  the water -  glycol, 
e lectr ical ,  and radioisotope devices, 
pleted during the next report  period. 

Weight increases  f o r  the heater  devices, excluding 

A more  detailed study will be com- 

Theoretical  SPS engine performance, using a mono-ethylhydrazine/ 
nitrogen tetroxide (N204/MMH) propellant combination instead of N 2 0 4 /  
Aerozine-50, has  been calculated and shows that a 3-second gain in total 
operating t ime may be possible. 
requirement ,  permitt ing a significant i nc rease  in payload. At mixture  ra t ios  
of 1 .6  and 2.0,  calculated burning times for  N204/Aerozine-50 were  336 and 
335 seconds,  respectively. These burning t imes were  reduced only by 
kinetic losses .  
N204/MMH was 338 seconds f o r  both ratios.  

This t ime gain lowers  the total  propellant 

At mixture  ra t ios  of 1 .8  and 2 .0 ,  the operating t ime for  

Studies of the effect of propellant sloshing on propellant feed control 
were  conducted for  both the powered and the coast  portions of the lunar 
mission. 
the powered portion of the mission but may be required during the coast  
portion. 

These studies show that the slosh baffles a r e  not required during a 
During ear th  entry f rom a lunar mission,  the outer  surface of the fused 

s i l ica  docking windows i s  expected to reach  a tempera ture  of 1270 F; the 
side windows, 1410 F; and the hatch window, 1600 F. These temperature  
calculations were  based on the no-strake configuration. 

A thermal  analysis of the flexible boot that c loses  out the SPS engine 
compartment  shows the present  3/4-inch thickness of three-ply Q-felt,  
sandwiched between Refras i l  cloth, may be reduced to a simple 1/4- inch 
layer  provided that other  cr i t ical  components a r e  insulated locally. The 
maximum tempera tures  reached by the outer and inner  surfaces  of such a 
boot a r e  1379 F and 646 F, respectively. 

Wind tunnel heat t ransfer  and pressure  tes t s  of a 0.05-scale command 
module were  completed. 
module,  with side s t rakes  at a 147-degree angle of a t tack,  were  20 t imes 
g r e a t e r  than without s t rakes .  
maximum in  the vicinity of the strake-body junctions and decreased to 

Heating rates on the afterbody of the command 

Heating r a t e s  on the side s t rakes  were  

approximately 50 percent  o f  the root value at t h e  tip; 

a 
- 5 -  
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  

T e s t s  of the 0.105-scale static fo rce  model to determine the apex 

These 
cover s t rake configuration required to eliminate the command module 
secondary t r i m  point a t  all Mach numbers were  also completed. 
t e s t s  indicated that a s t rake  a r e a  approximately 1 2  square feet  i s  required.  

A 0.085-scale jet-effects model was tested in  the 16-foot Langley 
Transonic Wind Tunnel to determine the effects of the launch escape motor  
exhaust plumes on the launch escape vehicle fo rces ,  p r e s s u r e s ,  and static 
stability. Results a r e  being evaluated. The effects of launch escape subsystem 
(LES) motor exhaust impingement at altitudes grea te r  than 100,000 feet  also 
were  determined. 
module and the low f r ee - s t r eam dynamic p r e s s u r e  affects only the plume 
outer boundary, 
relatively independent of angle of attack; a l so ,  the exhaust plume is  highly 
expanded when it reaches  the command module, and the maximum p r e s s u r e  
that can  be encountered is  l e s s  than 10 psia. 

The exhaust plume completely envelopes the command 
/ 

It is concluded that high-altitude j e t  impingement is  

Studies were continued of the heat dissipation problem for  var ious 
electr ical  equipment i n  the event of the loss of supplemental cooling. In a 
depressurized cabin, with no water-  glycol coolant flow,, some heat d i ss i -  
pation occurs  due to heat shor t s  through the aluminum and s ta inless  s tee l  
honeycomb, insulation, and s t r inge r s ,  all of which conduct heat to an  
external radiating surface.  Resul ts ,  however, show a t rend to excessively 
high temperatures  for  some electr ical  equipment. 
existing equipment duty cycles such as intermittent operation of equipment 
during a cooling fai lure  a r e  being studied to reduce the heat generated by 
electr ical  equipment. 

Modifications to the 

Life Systems 

The centrifuge t e s t  program was approved by NASA and final t e s t  plans 
a r e  scheduled for completion in  August. 
trifuge t e s t  fixture for  the DY-2 t e s t  to the Johnsville, Pa. , centrifuge 
facility the la t ter  p a r t  of September. 

S&ID expects to del iver  the cen- 

A centrifuge DY-2 tes t  coordination meeting held at S&ID during the 
repor t  period w a s  attended by representat ives  f r o m  NASA-MSC, the Naval 
Air Development Center ,  and the Aviation Medical Acceleration Laboratory 
(AMAL). Interface problems between S&ID instrumentat ion requirements  
and AMAL capabilities were  resolved and design changes were  generated 
that modified instrumentation, programming,  s t ress ing ,  and training. The 
Naval Air Development Center  furnished new information regarding the 
s t ruc tura l  requirements of the centrifuge f ixture  that indicates s t ruc tu ra l  
integrity will be required i n  all axes  to a minimum of 18 g ' s .  A positive 

- 6 -  -NTIAL 
SID 62-300-1 6 



N O R T H  A M E R I C A N  P‘ SATION, INC.  SPACE and INFORMATION S Y S T E M S  DIVISION 

.. .- .. . t p ” t  
~ ~ ..” CON- 

safety factor  of 4 o r  5 g’s i n  addition to the 18-g minimum i s  desirable.  
S&ID redesign, including the safety factor ,  will be fo r  27 g’s  a s  compared 
with the previous design fo r  1 5  g’s  and the minimum des i red  22 g’s.  

The 

Simulation and Tra ine r s  

A common digital computer i s  to be used i n  both the Apollo mission 
simulator and the par t - task t r a ine r ,  

The Apollo simulation program plan i s  scheduled fo r  completion i n  
The plan a s  presently contemplated will be divided into two 

a summary of the over-al l  simulation program plan, and detailed 
late August. 
par ts :  
requirements  and objectives of the program. 

Evaluator 1 became operational during the reporting period, with an  
entry study being the f i r s t  programmed effort. 
obtained to date. 
update i t  and to provide eas ie r  simulated malfunction insertions.  
as t ronauts  and members  of NASA-MSC used the evaluator to perform entry 
simulations. 
two additional weeks to provide astronaut familiarization training i n  prepar -  
ation f o r  the centrifuge tes t s  to be conducted a t  AMAL during October 1963. 

S t ruc tura l  Dynamics 

Production runs have been 
Modifications to  the mechanization were  introduced to 

Several  

Operational t ime of this init ial  entry study may be extended 

A digital computer program was completed for  analysis of the 
command module response to various sea -  state conditions. 
s imulates  different conditions by varying the mean wave period, the peak 
height, and the distribution of waves of various heights. Pre l iminary  
r e su l t s  show that the command module can  shift f rom one stable flotation 
att i tude to another when exposed to sea-s ta te  IV conditions (rough sea  ? 

with waves 5 to 8 feet  high). 

The program 

Init ial  t es t  resul ts  were  obtained with the new 1/10  scale ,  variable- 
flooding command module model. 
x = 39 inches and Z = 7 .4  inches,  simulated i n  the 1 /10  scale  model,  
the existence of two stable flotation attitudes was confirmed for  both flooded 
and sea led  conditions. The second stable position exhibited heel angles of 
147 to 131 degrees  as the space between the inner and outer hulls progres-  
sively fi l led with water.  The full-scale vehicle is  expected to heel about 
134 to 137 degrees  for  this center-of-gravity position. 
condition, under the action of simulated 6-foot waves, the model tended to 
roll  ny YZX?! a ~ d  9 ~ z - e  X , X J Z ~ ~ ~  c ~ i ~ l d  have entered- the side hatch. 
surv iva l  problems imposed by these conditions a r e  now under study. 

For  a full-scale center  of gravity at 

In  the flooded 

C r e w  

- 7 -  - 
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Computer studies were  completed, including studies of l a t e ra l  bending 
modes for the Saturn I and IB with Apollo boilerplate and prototype spacecraf t  
payloads. The f i r s t  mode a t  the " s t a r t  burn" conditions was 1 .45  cycles per  
second for the boilerplate vehicle and 1. 38 cycles per  second for  the space-  
craf t  payload. Other calculations to be used in dynamic load studies include 
f ree- f ree  (unrestrained) and cantilever la te ra l  bending modes for  the Saturn 
V with an Apollo payload. 

Fabrication of the 180-degree service module s t ruc tura l  section for  
the s t ruc tura l  segment t e s t  was rescheduled for  completion during the next 
report  period. 
and the section mounted i n  the acoustic chamber .  

Acoustic testing will follow when instrumentation is  installed 

Shock, vibration, and acoustic design and tes t  c r i t e r i a  were  reviewed 
and revised to conform to the la tes t  experimental  and analytical resul ts .  
Some vibration tes t  levels were  reduced, and the requirement  for a simul- 
taneous random and sinusoidal vibration t e s t  was deleted. 
procurement  specifications a r e  being revised that will l essen  the design and 
t e s t  problems of some components. 
study to determine whether the fuel ce l l  vibration i so la tors  can  be eliminated 
due to the revised vibration c r i t e r i a .  

As a resu l t ,  

Pratt & Whitney Aircraf t  has initiated a 

Checkout of the MSFC -furnished amplif iers  fo r  use i n  wind tunnel 
t e s t s  was begun. 
measurement  device to be installed i n  the PSTL-2 model fo r  the October 
tes t s  a t  Ames Laboratories.  

This equipment is par t  of the fluctuating p r e s s u r e  

Two strain gauges were added to the serv ice  module of boilerplates 
13 and 1 5  because vibration patterns may occur  that could cause fai lure  i n  
flight. 
s t ra in  gauges and amplif iers  will be NASA-furnished. 

Modification to the wiring in the adapter wi l l  be required.  The two 

SPACECRAFT AND TEST VEHICLES 

Structure  s 

Stability of the command module will be achieved by the use of 
aerodynamic flaps mounted i n  the launch escape  tower s t ruc ture  instead of 
the side s t rakes ,  which have been deleted. Design of a dual-drogue parachute 
and m o r t a r  subsystem i s  proceeding and will  provide the necessary  redun- 
dancy. The forward compartment heat shield separat ion subsystem i s  being 
reviewed. These design changes,  when completed,  will be incorporated in  
the ear l ies t  possible boilerplate. 

- 8 -  B N T I A L  
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Results of high-energy proton bombardment tes t s  conducted a t  the 
Harvard University Synchrocyclotron indicate that the present  three-pane 
Apollo window concept i s  satisfactory. 
pane was itself unaffected by proton radiation and protected the two inner  
alumino sil icate panes f rom proton-induc ed discoloration. 

The outer amorphous fused- silica1 

Extendible probe design studies fo r  lunar excursion module docking- 
incorporating an  inflatable probe, a stem-type, a s tem and cable, and a 
tunnel concept-are i n  progress .  
concepts follows. 

(See F igure  1 . )  A description of these four 

Concept I employs a soft probe extended f rom the command module by 
a var i -speed reel .  Orientation with the lunar excursion module i s  achieved 
by use of the service module RCS motors without intermodule compression. 

In Concept 11, a ball-ended stem i s  manually extended by a var i -speed 
r ee l ,  again without intermodule compression. 

Concept I11 makes use  of a stem and cable docking mechanism in  which 
the s t em and a latch a r e  extended by a fixed-speed reel .  
re t rac ted  af ter  the latching operation, leaving a cable tie having a var i -speed 
reel .  

The s tem i s  

No intermodule compression is involved 

Concept IV employs an extendible, flexible tunnel for  c rew t ransfer  to 
the other  vehicle, eliminating c rew exposure to the space environment except 
i n  the c a s e  of a fourth o rde r  malfunction. 
use of the service module RCS engines. 
intervehicle constraints ,  and a n  air lock i s  established between the command 
module and the lunar excursion module. 

Orientation is accomplished by 
Intermodule compression provides 

Land drop tes t s  48 and 49 were performed on boilerpiate 1. 
tal and ver t ical  velocity were  both 27.8 feet  per  second with a 30-degree 
pitch, 0-degree ro l l ,  and 5-degree ground up-slope. Human tolerance 
levels were  exceeded i n  each drop ,  and extensive damage was incur red  by 
the c rew couch attenuation s t ruts .  Crushable s t ruc tures  of different 
compress ive  values were  used in the aft compartment a r e a  for  these two 
drop  t e s t s  i n  an  effort to achieve a satisfactory kinematic design for  ea r th  
landing. 
s t ruc tu ra l  deformation of the command module and loaded the c rew couch 
s t ru t  sys tem beyond the available stroking distance. 
comb s t ruc tures  and the end fittings of the c rew couch s t ru ts  a r e  being 
modified fu r the r  to solve this problem. 

Horizon- 

The honeycomb sections that were  used prevented adequate 

The crushable honey- 

*:Iu%h: .. - 9 -  
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Figure  1. Docking Concepts 
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Guidance and Control 

An Apollo guidance and navigation (G&N) e r r o r s  source book will be 
published in  September containing the following information: 

1. 

2. 

3 .  

4. 

5. 

A description, with diagrams,  of the various coordinate sys tems 
used i n  the Apollo mission. 

A description, with diagrams,  of the sextant-scanning telescope 
equipment (SXT-SCT) identifying instrument  and operational 
e r r o r s ,  including numerical  e r r o r  breakdown. 

A description of SXT-SCT simulation environment. 

A description of iner t ia l  measurement unit e r r o r s .  

A step-by- step analysis of mission e r r o r s ,  beginning with pad 
alignment and ending with reent ry  and touchdown, fo r  a lunar 
landing mission. 

The G&N subsystem coldplate design was modified and the configura- 
tion of the power and servo  assembly package was redesigned to achieve 
g rea t e r  thermal  efficiency. 

Centrifuge t e s t s  a r e  scheduled to s t a r t  in  October at Johnsville,  Pa., 
to evaluate reach,  vision, and manipulation of G&N components on the main 
display panel a t  various g levels. 

The number of G&N in-flight test  subsystem (IFTS) points was reduced 
f r o m  38 to 8 by MIT. 
points on the front  of the power and servo  asserr-blies with the IFTS meter .  

The remaining points a r e  now covered a s  access  

A digital computer program was prepared to investigate stability and 

The stabilization control subsystem (SCS) flight control equations 
per formance  charac te r i s t ics  of open loop pseudo-rate pulsing of the RCS 
motors .  
w e r e  completed and a n  SCS mechanization review was made. 

A revised simulation program plan was writ ten for simulator 1 G&N 
and SCS, including controls and displays. 
design verification testing, fa i lure  simulation, special  t e s t s ,  flight verifi- 
cation, and a post-flight verification. 

The simulation program includes 

*?- ‘ . 
- 1  
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Telecommunications 

The minimum telemetry data s torage recording r a t e  fo r  pulse coded 
modulation (PCM) was reviewed and a decision was made to maintain the 
present  1600 bits per  second ra te  ra ther  than increase  i t  to the proposed 
r a t e  of 2048 bits p e r  second. 
complexity to the data s torage equipment and the prelaunch automatic check- 
out equipment (PACE) inter leaver .  

The higher ra te  would have added excessive 

The minimum data ra te  reduces te lemetry power requirements  
during the long t ime periods when spacecraft  activity i s  low and a relatively 
smal l  number of measurements  a r e  required.  During lunar orb i t ,  this 
low-rate data can be recorded by the data s torage equipment while the 
spacecraft  i s  behind the moon and played back at high speed for  t ransmiss ion  
to GOSS while the spacecraft  i s  on the ear th  side of the moon. 

As a result  of the elimination of the command module s t rakes  i n  which 
the scimitar  antennas were  to be located, an investigation was made of 
a l ternate  designs. 
VHF/2 kmc antenna that will survive entry located on the - Z  axis, and a 
s imi la r  antenna that will not survive entry located on the +Z axis.  (See 
F igure  2. ) 

The substitute design selected consis ts  of a combined 

The location of the surviving antenna was selected to provide the 

+Z (2 DEGREES OFF +Z TOWARD +Y) n 

-Z (17 DEGREES OFF -2 TOWARD -Y)  \ 

Figure 2 .  VHF/2 kmc Omni Antenna Installation 
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most  nearly all-directional coverage with the single antenna. The location 
of the non-surviving antenna was selected to provide the maximum fil l- in of 
the -3 decibel and greater  holes i n  the other  antenna pattern. The functions 
of the V H F  and 2 kmc antennas have been combined; the V H F  antenna is  the 
sc imi ta r  type as before ,  and the 2 kmc antenna consists of a separately fed 
notch i n  the edge of the VHF scimitar.  

Instrumentation 

S&ID i s  supporting the boilerplate 6 instrumentation calibration and 
checkout a t  WSMR. 
1 2  and 13  a r e  complete and the equipment is  ready for  installation upon 
receipt of the remaining NASA-furnished i tems .  

Flight instrumentation breadboard tes t s  of boilerplates 

T e s t s  of the p r e s s u r e  and temperature  sensors  for  tGst f ixture 2 
revealed that the sensor  electronics were  themselves heat sensitive. 
developed non-heat sensitive electronics,  capable of performing accurately 
under anticipated environmental conditions, are being installed in  these 
senso r s .  
these changes fo r  the sensors  of spacecraft  001. 

Newly 

Drawings and specifications a r e  being up-dated to incorporate 

Environmental  Control Subsystem (ECS) 

The cooling equipment fo r  boilerplates 13 ,  15 ,  and 18 was redesigned 
to accommodate a change made in  the GSE servicing unit. 
problems required procurement of a GSE service unit supplying water-  glycol 
at 20 F instead of -35 F. This change required that the coolant tank capacity 
be increased  f rom 75 to 250 pounds to operate  the heat sink a t  20 F instead 
of -35 F. 
was necessa ry  to withstand the higher p r e s s u r e s  produced by the redesigned 
GSE servicing unit. 
that permit ted air to enter the coolant tank. This condition was eliminated 
by redesigning f o r  a closed-loop servicing unit that resulted in an 
operat ing p r e s s u r e  of 50 pounds p e r  square inch gauge (psig) to the coolant 
tank instead of 4 .5  psig a s  produced by the open-loop unit. 

Delivery 

Redesign of the coolant tank f rom a square to a cylindrical  shape 

The original servicing unit was an open-loop system 

The  ECS regenerative heat exchanger that regulated suit inlet air 
t empera tu re  f rom 50 F to 80  F was eliminated. 
no rma l  body heat of the astronaut will r a i s e  the constant 50 F inlet suit air 
t empera tu re  to comfortable levels,  making the regenerative heat exchanger 
unne c e s s ar y . 

Studies showed that the 

- 13 - 
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Electr ical  Power Subsystem (EPS) 

Tes ts  on the breadboard inver te r  resul ted i n  undamped oscillations 
with half-wave loads grea te r  than 0.5 amperes .  
cor rec ted  by modification of the octadic t ransformer  and the addition of a 
power t ransis tor  turn-off c i rcui t  and f i l ter  choke darriper winding. 

This condition was 

Functional tes t s  of the launch escape subsystem (LES) breadboard 
harness  and sequencer for  boilerplate 6 were  completed during this r epor t  
period. Pre l iminary  data obtained indicated that all specification require-  
ments  had been met .  

Electrical  power f o r  the guidance andnavigation subsystem map and data 
viewer motor  was changed f rom 2 8  volts dc to 400 cycles,  115 volts ac.  
t ransformer  wil l  be supplied as  p a r t  of the m a p  and data viewer to s tep 
down the 115 volt power to 6 volts for  u s e  i n  the viewer internal  illumination 
circui ts .  
inver te r  proposed by MIT, as p a r t  of the m a p  and data viewer,  to convert  
the previously supplied dc power to ac.  

A 

This change to 115 volts a c  wi l l  eliminate the need for  the 

The required additional a r e a  for  the. EPS radiator  will be accomplished 
by the addition of two new radiator panels,  
EPS panels will require  no panel manufacturing design changes. 
design provides modulation controls that  permi t  the selection and u s e  of 
five different panel combinations. This control plan optimizes radiator  
heat rejection capabilities and provides fo r  subsystem growth. 

This i nc rease  f rom two to four  
The new 

During the repor t  period, Pratt & Whitney continued to experience fuel  
cell  tes t  failures that resulted i n  the production of water  contaminated with 
the potassium hydroxide electrolyte. 
occur red  either on s tar t -up o r  were  caused by external factors  such as valve 
manipulations to remove entrapped water .  

The majori ty  of these fai lures  

Abort initiation circui t ry  changes i n  boilerplate 12 provide a sequencer 
abort  mode that is compatible with the Li t t le  J o e  ICI th rus t  termination sys -  
tem. The change provides a hot w i re  o r  loss  of power initiating devices to 
ensure successful mission abor t  by the addition of wiring and relays to s t a r t  
the coded t imer.  The GSE equipment models affected a r e  the t e s t  conductor 
group, the electrical  junction box, and the launch equipment sequencer 
bench maintenance equipment. 

Radio command abort  effective on boilerplate 22 and spacecraf t  002 
requires  redesign of the LES sequencer  to remove  the t i m e r s  used to 
init iate abort ,  add redundant c i rcu i t ry  to the vehicle to accommodate redun- 
dant command signals f rom Litt le J o e  II, and modify G S E  to delete the 
t imer  monitor and add the radio command monitor .  

- 14 - 
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Electronic Interface s 

0 
The design of the command module display and controls main console 

Procurement  and manufacturing of the panels a r e  proceeding. was frozen. 

A study was made of G S E  access point space allocation problems for  
the command module data distribution panel. 
access  points will be made available by mounting some distribution (but not 
a c c e s s )  points on a s ide panel behind the main  data distribution panel. The 
GSE t e s t  points will be made accessible during ground tes ts  by removing the 
data s torage unit f rom its normal  flight mounting position. 

Adequate space for  the GSE 

Service Propulsion Subsystem (SPS) 

Sixty-nine fir ings were  made  in the injector development program 
during the repor t  period. 
s table  operation and ablative chamber compatibility was selected a s  the 
prototype design. 
period. 

A doublet injector pat tern that demonstrated both 

Table 2 lists all test  f ir ings made during the repor t  

The second simulated altitude firing of a full-scale SPS engine was 
High-frequency combustion instability occurred on conducted a t  AEDC. 

s ta r t -up  and resul ted i n  minor  damage to the engine that required replace- 
ment  of the thrust  chamber  and titanium nozzle extension. 

0 

Recent tes t  cell  changes failed to produce the desired resul ts .  
t e s t  ce l l  configuration wi l l  be returned to that used during the initial firing 
conducted in June. 

The 

Tes t  f ixture  F-1 w a s  completed, and tes t  f ixture F - 2  i s  scheduled to 
Delivery of t e s t  f ixture F - 2  wi l l  S e  made as saon 

Test fixture F-3 is being reworked to the 
be completed in  August. 
as instrumentation is received. 
l a t e s t  spacecraf t  engine installation configuration and should also be 
completed during the next report  period. 

The capillary r e se rvo i r  i n  the SPS propellant tanks i s  being redesigned 
to improve  propellant feed-out under zero-g start ing conditions. 
redesign wi l l  include a r e se rvo i r  capacity a t  the tank outlet sufficient for  
f ive seconds of engine f i r i n g  under a l l  miss ion  modes.  
maneuver  p r io r  to fir ing of the SPS engine is now expected to position the 
propellant a t  the tank outlet i n  the reservoi r  with l e s s  total RCS burning 
t ime  requi red  than would be necessary for  settling the fluid in the ent i re  
downstream tank. Capillary screens will be placed i n  the r e se rvo i r  to ac t  
a s  gas  separa tors  to dampen wave motion and retain propellant a t  the tank 

This 

The RCS ullage 

outlet  during low-g periods.  

- 15 - 
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Table 2. Injector Development Test  Program 
Apollo Service Propulsion Engine 

Numbe r 
of 

F i r ings  

Numb e r of 
Unstable 
F i r ings  

0 

Total F i r ing  
Time 
(Set) 

34.0 

Ser ia l  
Number 

Pat tern 
TY Pe 

Type of 
Evaluation Remarks  

6 AF-29 Doublet 

0 1 ,  956.0 Zompatibility demonstrated Injecto r /  
chambe r 

Stability 3 362.0 AF-19 Doublet 

c:;: I 9  1 49. 0 

Doublet 0 31. 0 XF-20 

A F -  1 Stability 1 
__ 

c::t 

3 6. 5 N 2  injection investigated Long Im- 
pingement, 
Triplet  

Doublet 1 Ruptured a l l  pie  segments  

Oxidizer  pie segment  
separa ted  

4. 0 A F F -  1 

A F F - 2  Doublet 1 1 3.0 

A F F -  3 Qua d l  et  0 62. 0 C:? 

Injecto r l  
chamber  
compatibility 

10 

104.0 Incompatible  2 0 

A F F - 4  Quadlet 26. 5 0 

0 210.0 Injector1 
chamber  
compatibility 

Slight s t reaking 

AFF-6  

BF-19 

15.0 

200.0 

Quadlet 

Doublet 

3 

0 Slight e ros ion  on baffle 

S e v e r e  e ros ion  

Stability 

l 2  Injector /  
chamber  
compatibility 

0 210.0 

C::: = Character is t ic  exhaust velocity 
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Reaction Control Subsystems (RCS) 

Most of the fabrication problems on the RCS positive expulsion tank 
A definitive contract for  Bell Aerosystems is being shell  were  resolved. 

prepared.  

Tes t  7 of the serv ice  module RCS breadboard, Phase  I, to simulate 
regulator fa i lure  is in  progress .  
stage,  a failed-open secondary stage, and a failed-closed pr imary  stage 
were  completed for  one bank of regulators.  
Observations of low response instrumentation revealed no apparent subsystem 
discrepancies.  
the se rv i ce  and command module RCS was begun. 

Simulation tes ts  of a failed-open p r imary  

Data  a r e  being reduced. 

Detail design work for the Phase  II breadboards of both 

The command module RCS propellant dump unit was reviewed by NASA 
during a propulsion subsystems panel meeting a t  MSC, a t  which t ime S&ID 
recommended the use of subsystem interconnects to accomplish m o r e  re l ia -  
ble expulsion of propellants. Release was completed of all command module 
RCS propellant dump unit drawings, including the sys tem interconnects. 

Command module RCS P h a s e  I engines 28, 29, and 35 were  tested 
Unit 28, having macerated ablative mater ia l  during this repor t  period. 

with a Gemini experimental throat,  completed the mission duty cycle. 
Moderate glassing (fusing) and severe erosion occurred  i n  the combustion 
chamber .  
immediately behind the throat.  
acceptance testing; unit 35 failed after 55 seconds of acceptance testing. 

The ablative mater ia l  had a 360 degree circumferential  f rac ture  
Unit 29 failed af ter  35 seconds of 

Eight command module RCS tests were  performed on Phase  I 
injector  5 to determine injector performance with enlarged propellant 
or i f ices ;  
which six ambient and four altitude tes ts  were  performed. Engine fai lure  
due to chamber  p r e s s u r e  decay was observed during the l a s t  altitude tes t .  
The cause  of the fai lure  is  being investigated. 

This injector w a s  then used in  the assembly of engine 30,. on 

The engine prototype t e s t  program for  the serv ice  module RCS was 
initiated. 
slightly l e s s  than 300 seconds. 
measu remen t  unit is no longer a problem. 

P re l imina ry  data on the first t e s t  firing show a specific impulse 
The dr i f t  of Marquardt ' s  t es t  cell  6 thrust  

Launch EscaDe Subsvstems (LESI 

'Pan A C I A  --- p y  I ..-...-- vsGLs  +-,.A,. cL3 La  ..":,-.- uy1LL6 hr \ tw i re  i g ~ i t ~ r  car t r idges have been con-  

ducted-six employed dual igniter cartridges f i r e d  a t  150 F, and the 
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remaining four were  f i r e d  at 10 F using only a single hotwire igniter 
car t r idge.  The ignition delay of the dual car t r idge fir ings was well within 
that experienced with exploding bridge wire .  The ignition delay, however, 
of the single initiator f i r ings was considerably longer than expected (up to 
200 milliseconds). All fu ture  testing wi l l  employ only igniter car t r idges.  

The retrofit  of the two tower jettison motors  with modified inters tages  
After being reworked, a leak check on the motors  was completed a t  WSMR. 

indicated that the re -assembly  of the motors  was satisfactory.  

Three  tower jett ison motors  were  f i red  during the repor t  period. 
Motor AD-7 was f i r ed  a t  20 F using hotwire igniter car t r idges .  This motor  
had experienced vibration tes ts ,  drop tes t s ,  and tempera ture  cycling. 
Motor AD-24 was f i red  for  ball ist ic verification a t  70 F. Motor AD-18 was 
f i red  a t  70 F after the completion of vibration testing and w a s  ignited under 
simulated altitude, using hotwire car t r idges .  All t e s t  objectives were  m e t  
within specification l imits .  

The pitch control motor  development t e s t  p rogram was completed w i t h  
the firing of four motors .  
hotwire car t r idges a t  140 F and 20 F, respectively,  a f te r  accelerated aging 
for  75 days at 160 F. 
altitude ignition conditions, af ter  undergoing vibration and drop testing; 
PC-33 was fired i n  a ball ist ic centrifuge while being subjected to a l a t e ra l  
acceleration of l9*l g a t  140 F. 

PC-23 and PC-24 were  f i red  successfully w i t h  

Motor PC-25 w a s  f i r ed  at 20 F with simulated 

A total of five launch escape motors  were  found ta have cracks  i n  the 
propellant. The c racks  were  caused apparently by excessive amounts of 
mois ture  that had accumulated on the propellant sur face  during and between 
environmental t reatments  of the motors .  Moisture is known to dec rease  
the physical strength of the polysulfide propellant significantly. Methods of 
desiccating the launch escape motor  for sho r t  and long t e r m  s torage  to 
prevent recurrences of mois ture  accumulation a r e  being studied. 

INTEGRATION 

System Integration 

A briefing on the range safety program w a s  presented to NASA-MSC 
at Houston. The program covered WSMR, AMR, and global entry range 
safety. 
reliability. 
design, with S&ID providing support  on a t a sk  and t e s t  a r t i c l e  basis  as 
required.  

The briefing s t r e s s e d  program schedules,  design, crew safety,  and 
NASA w i l l  indicate range safety requirements  affecting Apollo 
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The measurement  requirements l i s t s  for  boilerplates 14, 18, and 22 
and spacecraf t  008 and 011 were  frozen. 
boilerplates 13 and 15 were  released. 

Measurement revisions for  

Ground Support Equipment (GSE) 

A NASA-S&ID special  t es t  unit (STU] review meeting was held. The 
meeting resulted in  the elimination of the STU fluid servicing control unit 
and the substitution of severa l  small  models that provide for  local manual 
control. 
models ,  which m u s t  operate under exposed environmental conditicns. 
design control specifications for all STU models were  completed, and 
detail design is proceeding on schedule. 

The module concept of STU design cannot be used for  the new 
The 

A complete review of the requirements for  GSE substitute units to 
ensure  that all operating conditions of the STU and PACE units a r e  
sat isf ied should be completed in  August. 

A meeting was held a t  AMR on 1 August, a t  which NASA and General 

Incompatibility was found between 
Elec t r ic  presented the PACE-spacecraft  sys tem configuration, emphasizing 
the control and computer room layouts. 
the s i zes  of the facil i t ies planned for AMR and S&ID. NASA-MSC w i l l  
define identical control room layouts, panel details , and programming 
requirements  f o r  both AMR and S&ID. 
the next repor t  period. 

This information is expected during 

Requirements for  the external conditioner/PCM unit were  established, 
based on the need for  signal conditioning equipment in  the PACE-spacecraft .  
These conditioners handle measurements  that  mus t  be monitored by PACE- 
spacecraf t  during t e s t s ,  such as combined system tests  for which addi- 
tional signal conditioning I i s  required o r  fo r  which the PACE-spacecraft  
ca r ry -on  equipment i s  not available. This equipment will accept analog 
data f rom the spacecraf t  and properly condition i t  f o r  inser t ion into the 
PACE- spacecraf t  data format .  

...._ 

A summary  has been completed for  PACE-spacecraft  and STU use  

Both ac  and dc stimuli  wi l l  be generated and adjusted within the SCS 
of the analog stimuli  and d iscre te  commands necessary  to check out the 
SCS. 
checkout STU. A remote  box containing control re lays  wi l l  be located near  
the SCS to apply and remove the stimuli, thus eliminating the need for  long 
e lec t r ica l  leads f r o m  the SCS stimuli points. 
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Handling Service 
- 

Analyses a r e  being made concerning the replacement of explosive 
bridge wire  circuitry with hot bridge wire  c i rcui t ry  i n  the t e s t  conductor/ 
ass i s tan t  t e s t  conductor console and the launch escape sequence unit 
bench maintenance equipment. 

Totals 

All  GSE equipment schematics  and design drawings for  boilerplate 1 2  
were  completed, including those for  the t e s t  conductor /assis tant  t e s t  
conductor console and the C-band beacon antenna coupler. 
connect diagrams f o r  these two units were  a l so  completed. 

The in te r -  

Au xi li a r y 

The current  G S E  model summary  is shown i n  Table 3, which gives 
the status of the different GSE models and classifies them by auxiliary,  
checkout, handling, and servicing types. 

C h e c kou t 

Table 3. Curren t  GSE Model Summary 

Active models and 
configurations 

NASA approved 

Shop released 

Fabr ic  a ti on 
complete 

Model 

85 131 

63 87 

71 94 

16 13 

Technical Opera ti ons 

The present status of the interface control documentation is shown i n  
Table 4. 
a s  of 15 August. 
approved by S&ID; and 19 out of 137 applicable ICD's were  approved by 
associate  contractors.  
necessary  signature approvals,  and 6 additional ICD's were  approved by 
S&ID only. Of the 7 I C D ' s  affecting Convair,  6 were  signed by S&ID and 
Convair. 

A total of 538 interface control documents (ICD) were  identified 
Of this total, 13 were  approved by NASA; 41 were  

Of the 51 ICD's affecting MIT, 13 received al l  

S&I'D approved 15 of the 156 NASA Inter-Center  ICD's.  
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Table 4. Interface Control Documentation Status Report 
Through 1 5  August 1963 

Approvedby 
Associate 

Contractors  
Associate 

Contractor 
Total Known 

ICD List  
Approved 
by S&ID 

Ap p r ov e d 
by S&ID 

NASA 
Int e r - C enter 

156 0 15 - -  

NASA (MSC) 
Electr ical  Systems 
Division 

39 0 

NASA (MSC) 
Crew System Division 

0 0 

NASA (MSC) Pref l ight  
Op e r a  ti ons Divi si on 

206 0 

MIT 51 I l3  
20 1 13 

a General  Dynamics - 
Convair 

Hamilton Standard 0 0 

Grumman 46 I 0 0 0 

- Reliability 

Tes t  results f o r  all pyrotechnic devices through 6 August, a r e  
summar ized  i n  Table 5. 

Tes t  status repor t s  w i l l  be updated weekly and expanded to include 
other  types of flight hardware.  
the qualification requirements defined fo r  each hardware item to be  used  
on each fl ight vehicle. 

Subsequent test s ta tus  reports  will include 
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Table 5 .  Weekly Tes t  Status of Pyrotechnic Devices 

Component 

EBW ini t ia tor  (predisconnect) 

Standard hotwire initiator 

P r e s s u r e  car t r idge,  type I 

P r e s s u r e  cartridge. type 11 

P r e s s u r e  car t r idge,  type III 

Detonator 

Igni ter  c a r t r i d g e  

Explosive bolt, single 

Explosive bolt, dual mode 

Sol -314  hotwire initiator 

Drogue chute disconnect 

Main chute disconnect 

Drogue chute mor t a r  

P i lo t  chute m o r t a r  

Fo rward  heat  shield 
separa t ion  uni t  

Tower separat ion unit 

Command to service module 
separa t ion  uni t  

Adapter separat ion uni t  

Umbilical  disconnect 

Ci rcu i t  in te r rupter  

Launch escape  motor 
ignition 

P i tch  control  motor ignition 

Tower je t t ison motor 
ignition 

Supplier 

Aerojet 

SOS 

SOS 

SOS 

SOS 

SOS 

SOS 

SOS 

Not selected 

SOS 

S &ID 

N-V 

N-V 

N-V 

S&ID 

S&ID 

S &ID 

S &ID 

S&ID 

Not selected 

Lockheed 

Lockheed 

Thiokol 

Total 
Number 
of Tests  

406 

430 

0 

0 

28 

110 

0 

55 

0 

76 

13 

4 

1 

0 

8 

7 

0 

0 

0 

0 

11 

20 

17 

Failures 

8 

42 

0 

0 

0 

4 

0 

0 

0 

0 

1 

2 

1 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

Usage 

3P-6 only 

I11 BP and SC 

I11 B P  and SC 

411 BP and SC 

I11 BP and SC 

411 BP and SC 

3P 12 and 
Subsequent BPI 

B P  6 only 

B P  12 and 
aubsequent BPI 

B P  and SC 

B P  6 only 

B P  6 only 

B P  6 and 
subsequent BPI 

A l l  BP and SC 

All B P  and SC 

BP 6 only 

B P  6 only 

B P  12 and 
subsequent  SC 

B P  18  and 
subsequent  SC 

SC 9 and 
subsequent  SC 

SC 9 and 
subsequent  SC 

B P  6 only 

B P  6 only 

B P  6 only 

Reference 
Note No. 
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Table 5 .  Weekly Test Status of Pyrotechnic Devices (Cont) 

Component 

Tower separat ion unit 

Launch escape motor  ignition 

P i t c h  control  mo to r  ignition 

Tower je t t ison motor  ignition 

F o r w a r d  heat  shield separat ion 
uni t  

1. 

2. 

3 .  

4. 

5. 

6 .  

7. 

8. 

Supplier 

S &ID 

Lockheed 

Lockheed 

Thiokol 

S &ID 

Total  
Number 
of Tests  Fa i lu r  e s  Usage 

B P  12 and 
subsequent B P  
and SC 

B P  12 and 
subsequent BP  
and SC 

B P  12 and 
subsequent B P  
and SC 

B P  12 and 
subsequent BP  
and SC 

B P  12 and 
subsequent B P  
and SC 

B P  = boilerplate 
SC = spacecraf t  

SOS = Space Ordnance Systems 
N-V = Northrop-Ventura 

Reference 
Note No. 

The m o s t  r ecen t  f a i lu re  occur red  during checkout of the electr ical  ha rness  a t  S&ID on 21 Ju ly .  
previous seven fai lures  were  caused by insufficient power applied to the exploding bridge w i r e  
f i r ing unit  o r  by u s e  of l eake r s  that  had become desensit ized due to absorption of cleaning solvent. 

Thirty-nine fai lures  w e r e  inadvertent  f ir ings i n  s ta t ic  sensit ivity tes ts  during the development 
p rog r a m .  

P r e s s u r e  ca r t r idges ,  types I and 11, are  being reworked by the supplier because the original lots 
had double charges .  

During r ecen t  tests of the ma in  chute disconnect a t  Northrop-Ventura,  one detonator f i r ed  
p rema tu re ly  at low t empera tu re ;  two detonators failed to f i r e  the l inear-shaped charge;  one 
detonator f ractured.  

The 

The l i s t ed  f a i lu re  was an  incomplete severence of the tension plate with zero-tension load. 
plate  would probably have sepa ra t ed  if  the design load had been applied during the test .  

Because of the f a i lu re s  indicated i n  note 4, the cause of the main chute disconnect fa i lure  f o r  
boi lerplate  6 is not yet determined. 

The single t e s t  f i r ing fai led because one car t r idge spl i t  a s  a r e su l t  of being loaded with a double 
cha rge  ( s e e  note 3) .  

The 

T e s t  f i r ings were  conducted with prototype igni ter  ca r t r idges ;  however, Space Ordnance Systems 
igni ter  ca r t r idges  will be  used as soon a s  they a r e  available. 
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*’ 

Identification and traceabili ty briefings were  presented separately to  
Rocketdyne and Marquardt to introduce the subcontractor /suppl ier  require-  
ments  as  delineated in MAOZOl-0209 ( re leased  24 July).  Revision A to this 
specification should be re leased  in  August to clarify questions concerning 
the NASA-MSFC code and to re l ieve the requirement  for  NAA approval of 
all supplier exemptions p r io r  to initiation of supplier manufacturing and 
procurement  processes.  The Government Inspection Agency (GIA) r ep re -  
sentatives were also briefed, a t  the request  of NASA RASPO, on the S&ID 
Apollo identification and traceabili ty system. 
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(* .'.I# f. " . * " V u _  C O P  (I" 4r. 

OPERATIONS 

DOWNEY 

Approximately twenty-four major engineering o rde r s  for the rework of 
the boilerplate 6 workstand have been fulfilled. The stand has  been submit- 
ted for  S&ID and NASA inspection, disassembled, painted, and reassembled. 
The stand will be shipped to  WSMR immediately upon acceptance by inspec- 
tion. 

The boilerplate 1 2  manufacturing buildup i s  continuing; the wiring 
ha rnesses  have been installed; buildup of the launch escape subsystem (LES) 
has  been initiated; and Manufacturing has  finished power-on tes ts ,  using SMD 
( sys t ems  measuring devices) equipment. 
components, not including the TMS 090 Microdot temperature  system, a r e  
available for  installation. 

NASA-supplied instrumentation 

Manufacturing buildup of the boilerplate 13 command module and GSE 
~ 0 i s  continuing. Some i tems  of GSE remain a s  "pacing" i tems .  The design of 

the ca r ry -on  cable for u se  with the boilerplate 13 Chrysler  console has been 
completed. 
are continuing. The requirements  for the special  adapter devices to be used 
with the SMD for  boilerplate 13 checkout have been reviewed. 

Modifications to the console for  the vibration-transducer tes t  

The boilerplate 15 instrumentation breadboard has  been received for 
t e s t  preparation. 
received. 

Approximately one-half of the flight hardware has  been 

Breadboard testing of boilerplate 16 flight ,hardware has been s tar ted.  

The boilerplate 23 instrumentation breadboard testing is in progress .  
Approximately one-half of the continuity tes t s  have been completed. 

Detailed t e s t  runs f o r  spacecraft 008  in the environmental chamber at 
MSC are being studied. The t e s t  runs a r e  being delayed, however, by the 
lack of f i r m  stimuli  requirements .  

Installation, checkout, and acceptance testing of the digital sys tem of 
the in t e r im  data ata- t ion has  been completed, with all  specifications satisfied. 
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c 

A computer program to compute angular acceleration, l inear acceler  - 
ation, elevation angle, and azimuth angle with respec t  to the center of 
gravity of the command module for the Apollo land and water impact pro-  
g ram i s  in  final checkout. 

Tes t  fixture F - 2  was moved to the NAA-Los Angeles Division clean 
tent for assembly of the propellant system. 
p r e s s u r e  leaks, the f ixture  completed the NASA manufacturing-completion 
inspection and was delivered to the NAA-Los Angeles Division engineering 
laboratory for checkout. 

After r epa i r s  to some low- 

WHITE SANDS MISSILE RANGE 

The boilerplate 6 receiving inspection, buildup of the command 
module, and horizontal weighing and balancing were  completed, except f o r  
the main parachutes and pyrotechnics. The buildup, weighing and balancing, 
and painting of the LES were  accomplished. The launch pad adapter was 
installed and alignment verification completed. The command module, LES, 
and associated GSE were  then moved to the mission abort  launch pad where 
the command module was placed on the adapter and the .alignment reverified.  
The boilerplate and the LES were mated for  operational t e s t  procedure 
(OTP) verification. Upon completion of the prel iminary O T P  checkout, the 
boilerplate command module, LES, and associated GSE were demated, 
moved to the new WSMR vert ical  assembly building, and reassembled.  The 
boilerplate will undergo verification and installation of qualified main pa ra -  
chutes and pyrotechnics. After the qualification shot of the Litt le Joe  11, it 
will be moved back to the launch pad. 

, 

The telemetry t r a i l e r  buildup, prel iminary checkout, and O T P  
verification have been completed. Work-off of "squawks, I '  repa i rs ,  and 
installation of the three t r ans fo rmers  fo r  protection against  WSMR power 
supply fluctuations have been completed. The functional O T P  verification 
was completed, and the t r a i l e r  i s  now operational. 

Buildup, checkout, and final O T P  verif icat ion have been completed, 
and the checkout t ra i le r  is now operational.. 

The construction of the propulsion sys tem development facility (PSDF) 
The concrete f o r  access  road and the water-well  access  road is  continuing. 

the above-grade wall a t  the PSDF t e s t  a r e a  control center  has  been poured. 
Final grading and reinforcing is  being prepared  f o r  the ground floor slab. 
Unde r ground transit  e e le c t r i  c and ins  t rument  ation conduits have be en 
installed and concrete-encased. Most of the tunnel has  been completely 
poured and waterproofed. The concrete f o r  the outside walls of the t e s t  
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stand has  been poured. 
water tank wall, and work is in progress  on the tank bottom and the founda- 
tions for  the fuel and oxidizer dump tanks. 

The concrete has  a lso been poured for  the cooling 

ATLANTIC MISSILE RANGE 

At a joint meeting between S&ID and NASA to establish the configura- 
tion and operational requirements  of each i tem of the syscems tes t  units 
(STU), NASA imposed the following ground rules  on the STU: 

STU will not  remotely control servicing equipment. 

One STU will not control another STU. 

Several  meetings were held with NASA-POD to discuss  the control 
room layout of the AMR operations and controls (O&C) building and the indi- 
vidual sys tem consoles to be housed within the control room. An agreement  
was made to update the PACE control room document. 
PACE O&C control room layout, individual system console layouts, t e s t  
conductor console layout (and parameters  to  be monitored), a revised l i s t  

ing requirements ,  and a listing of the various types of monitoring modules 
required per  system. 

I t  would include 

~ 

I indicating the types of parameter  monitoring required together with record-  
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DOWNEY FACILITIES 

SYSTEMS INTEGRATION AND CHECKOUT FACILITY (BUILDING 290) 

The pouring of concrete s l abs  is on schedule; i t  is approximately 
90 percent  complete. 
and overhead mechanical and electrical  work i s  on schedule. 

The fire protection sys tem is 75 percent  complete,  

BUILDING 6 MODIFICATION AND DATA GROUND STATION 

Phase  1 of the building 6 modification was completed 9 August. 
Approximately 1 , 0 0 0  people were moved into the f i r s t  floor of building 6 
during the weekend of 9 August, par t  of the relocation of approximately 
5500 people planned for  the next sixty days. 

a 
A representat ive f r o m  Apollo facil i t ies visited the General Electr ic  

Light Military Plant in Utica, New York, to review Sky Bolt t es t  equipment 
in  termination s ta tus  f o r  t ransfer  to  S&ID. 
Air  F o r c e  Contract 9546 for  equipment. 

Requests were submitted against 
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APPENDIX 

S&ID SCHEDULE O F  APOLLO MEETING AND TRIPS 



Location Date 

Sacramento,  
Cal i fornia  

1 6  July 

Bethpage, 
Long Island, 
New York 

16-1 7 Ju ly  

Mountain View, 
Cal i fornia  

16-22  Ju ly  

Buffalo, 
New York 

Downey, 
Cal i fornia  

16 Ju ly  
4 .A.-g"at 

1 6  Ju ly  

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

d 

S&ID Schedule of Apollo Meetings and Tr ips  
Zust 1963 

S&ID Representa t ives  Subject  Organizat ion 

Rel iabi l i ty  review Nolcott ;&ID, Aerojet-  
Zenera l  

MSC brief ings Houston, Texas  I 1 6  July 3rady, G r o v e r  ;&ID, NASA 

Propuls ion  meet ing Houston, Texas  I 16  July jvenson 3&ID, NASA 

Monthly p r o g r e s s  
meet ing  

;&ID, GM-Allison 
Division 

Indianapolis, 1 6  July 
Indiana 

krnold, F u r m a n ,  
Brehaut, Milberge r ,  
Westfall 

h e n s o n  Radioisotopes 
d iscuss ion  

Propuls ion  s y s t e m s  
meet ing  

3&ID, NASA 

Hines, Wolfelt S&ID, Grumman 

~ 

Faci l i ty  survey  Minneapolis, 16-18 Ju ly  
Minnesota 

Dieterle S&ID, Minneapolis- 
Honeywell 

Log i s  t i c s  
p r e s  entat ion 

Houscon, Texas  1 6 - 1 8 Ju ly  Bankson S&ID, NASA 

Abort  coordinat ion Minneapolis, 16-18 J u l y  
Minnesota 

Tutt. Kishi S&ID, Minneapolis- 
Honeywell 

S&ID, Lockheed Code p r o c u r e m e n t  Mar ie t ta ,  16-18 Ju ly  
Georgia  i Houston, Texas  16-18 Ju ly  

Liley 

S&ID, NASA Brewer ,  Dziedziula, 
Hornick, Cureton 

Crew s y s  t e m  s 
m e e t i n g  

F u e l  c e l l  
coordinat ion 

Cont rac tor  
conference  

Anderson S&ID, NASA Downey, 
Cal i fornia  

16-1 9 Ju ly  

~ ~~~ 

Huntsville, 
Alabama 

16-19 J u l y  Cooper  S&ID, NASA 

R e c o v e r y  antenna 
m e e t i n g  

Melville, 1 16-20 Ju ly  
Long Island, 
New York I 

Shaw S&ID, Airborne  

Labora tory  

S&ID, Ames  

T- ,.*....- -,e 
I I I 0 L . l  U I L A L _ . .  

Wing tunnel  t e s t s  Allen, P r y o r ,  
Takvorian,  Vardoul is ,  
Canetti,  McNary, 
Kobota 

16-24 Ju ly  Brockman,  T a r r ,  
Hai r  

S&ID, Grumman In t e r f ace ,  IDWA, and  
c r e w  provis ion  
m e e t i n g  

B ethpag e, 
Long Island, 
New York; 
Columbus, 
Ohio; 
St. Louis  
M i s s o u r i  

S&ID, NAA-Columbus 

S&ID, McDonnell 

C o n t r a c t  negotiations M y e r s ,  Hobsin, 
White, B ex7i.n gt nn 
Burge 

S&ID, Bel l  
Aeosys tems 

Svegel S&ID, NASA SCS BME review 
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Date S&ID Representat ives  Organization 

17-19 July 

17-1 9 Ju ly  

17-21 Ju ly  

Eckmeie r ,  Srhmitz ,  S&ID, NASA 
Jarvis, Gershun 

Johnson, Timothy, S&ID, NASA 
Yumiba 

Lowery, Morant ,  S&ID, Avco 
H a r r i s ,  Pe t e r son ,  
G r eag a n  

17-24 July McFar l and  

17-24 July 

17-26 July 

18  July 

Green ,  Ha i r  S&ID, NASA 

H a r r i s  S&ID, NASA 

Gordon S&ID; Hexcel 
Products ,  Inc. 

18-19 July Lane,  Levine 

18-19 July 

18-19 July 

18-19 July 

K r a i n e s s  S&ID, Ladish 

Mi l l e r ,  Lu  S&ID, NASA 

Mar t in ,  S i ev  S&ID, MIT 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE r i n d  INFORMATION S Y S T E M S  DIVISION 

S&ID Schedule of Apollo Meetings and Tr ips  (Cont) 
16 July t o  15 August 1963 

Subject Location 
~ 

Equipment 
implementation 

Houston, Texas McMullin, Siwolop, S&ID, NASA 
Shelley,  Gebhart ,  1 Monford, Guimont 

~~~~~~ 

17 July 

17 July Lane, P e r c y  S&ID, NASA, MIT i Downey, 
California 

Houston, Texas 

The rma l  interface 
meeting 

Interface meet ing 

- 
S&ID, NASA, 
Hamilton Standard,  
G rumman  

S&ID, Aerojet-  
Gene ra l  

Inj  e c to r te s t 
evaluation 

Sacramento,  
California 

Low frequency 
presentat ion 

Sacramento,  
Cal i fornia  

S&ID, Aerojet-  

Station 
Space sui ts  and 
environmental  
meeting 

San  Diego, 
Ca!ifornia 

S t ruc tu ra l  detai ls  
resolution 

Houston, Texas 17- 19 July Jobson, Brundin,  
Waterbury, Bra t t  

S&ID, NASA 

GSE producibil i ty 
problems 

Tulsa ,  
Oklahoma 

17-19 July Coll ipr ies t  S&ID, NAA-Tulsa 

Measurement  review Houston, Texas 

Houston, Texas  Guidance and 
navigation s y s t e m s  
meet ing 

Field analysis  
meeting 

Lowell, 
Massachuse t t s  

Operational t e s t  pro- 
cedure  coordination 

WSMR S&ID, NASA 

HA- 1 briefing Houston, Texas  

WSMR Engineering changes 
preparat ion 

Engineering evaluation Berkeley, 
California 

Coordination meeting Downey, 
California 

S&ID, NASA, MIT 

Forging inspection Cudahy, 
Wisconsin 

Houston, Texas  Electronic  s y s t e m s  
discussion 

Guidance and control 
s imulat ion 

Cambridge, 
Massachuset ts  

A - 2  
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Subject Location Date 

1 Parachu te  d rop  t e s t s  

I 
El Centro,  
California 

Young, Duffy, T r e b e s  S&ID, Naval A i r  
Station 

I Wind tunnel t e s t s  

1 
Hampton, 
Virginia 

Lundy, Cummings,  
E s p a r z a ,  Lundy, 
Gill ies 

S&ID, Langley 
Resea rch  Cent..r 

Cocoa Beach, 
F lo r ida  

I 

GSE requ i r emen t s  
locat ion 

21 -24 Ju ly  Wright, Dorian,  
Ba ra j a s ,  Sweeney 

S&ID, NASA 

I 
I Launch preparat ions 

I T.7.  VI i u d t u r L ~ ~ e l  t e s t s  
i 
‘ Techn ica l  coordination i 
I T e s t  s i t e  cen te r  

m e  e t ing 

i meet ing  

i 

i 

Miss ion  t r a j ec to ry  

- 

Houston, Texas 22 July 

T d l a h o m a ,  22 July 
Tennessee  

Sacramento,  
California 

WSMR 22-23 July 

22 July 

Houston, Texas 22-2 3 July Rider,  Kakuske, 
Meston 

S&ID, NASA 

1 
s y s t e m  meet ing 

22-24 July Johnson, Nicholas, 
El l is ,  Underwood, 
Krimgold 

S&ID, NASA 

Page, Dor re l l ,  
Chicavacci,  
Bcil-iiiuluiiieiv 

Embody, Baker ,  
Bagnall, Moore,  Hisey 

S&ID, NASA 

S&ID, NASA 

I Ins t rumen ta t ion  sub- Houston, Texas  
g, ictPm , - . -__. I 
GSE mee t ing  Houston, Texas 

22-24 July 

22-2 5 July 

N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  Si’AI\CE and INFORMATION SYS’IWMS DIVISIOlV 

m r , ,  I .  
.*. . 

r N  

S&ID Schedule of Apollo Meetings and Tr ips  (Cont) 
1 6  July to 1 5  August 1963 

I WSMR 

p r o c i  inventory 
1 meeting 

~~ 

18 July 
9 August 

1 8  July 
1 6  August 

I WSMR 

Boilerplate  
coordination i B a r r  S&ID, NASA 19-21 July 

21 July 

Pyrotechnic  panel Houston, Texas 21 -22 July 

I 

: coordination 

Holloway, F r a z e r  

~ P r e t e s t  conference Tullahoma, 

\ 
Tennes s e e  f 21-23 July McNary S&ID, AEDC 

i Integrated m i s s i o n  
j control  cen te r  (IMCC) 
. and s imulat ion and 
’ checkout t ra ining 
! s y s t e m  (SCTS) 

information 

Houston, Texas 21-24 Ju ly  Rogers ,  Day, Bowers ,  I S&ID, NASA 
Matisoff 

P e a r c e  S&ID, WSMR i Boilerplate  
: coordination 

21 July 
10 Allgust 

P e r r y  I S&ID, NASA 

I 
Moote I S&ID, AEDC 

I 
Borde S&ID, Aerojet-  

Gene ra l  

I I 

I I 
I I 

A - 3  
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22-28 Ju ly  Downes, Mar ine ,  
Griff i ths ,  Milham, 
Calver t ,  Cole  

23-24 Ju ly  Harvey, Stungis, 
Bendees,  G o r e  

Houston, Texas  23-25 Ju ly  Richardson 

WSMR 23-26 Ju ly  Dooley, Polosky,  
Davis 

24-26 Ju ly  Secrist, Day 

Chicago, Illinois 29 July T r a v e r  

'- 

S&ID Schedule of Apollo Meetings and Tr ips  (Cont) 
16 July to 15 August 1963 

Organizat ion 

S&ID, NASA 

Subject  

Configuration control 
check 

Location S&ID Representa t ives  

~ 

Design review 
meet ing 

S&ID, Collins Cedar  Rapids, 
Iowa 

T e s t  panel  meet ing Houston, Texas  S&ID, NASA 

Houston, Texas  23-24 Ju ly  Tut t  Fl ight  technology 
meet ing 

Interface s y s t e m s  
meet ing 

S&ID, NASA 

S&ID, NASA, C r u m m a n  

Houston, Texas  23-25 Ju ly  Coulson, Dyer  %ID. E A F B  Requirements  support 
d i scuss ion  

Manual suppor t  
meet ing 

S&ID, NASA 

Reaction control  
s y s t e m  meet ing 

Downey, 
California 

24-25 Ju ly  Gibb, Lane  S&ID, NASA, C r u m m a n  

Checkout work group Cambridge,  
Massachuse t t s  

%ID, MIT 

T e s t  observat ions Houston, Texas  25 July I Armst rong S&ID, NASA, USAF, MIT 

Design coordination 27-31 Ju ly  Bluhm I Tulsa,  
Oklahoma 

S&ID, NAA-Tulsa 

Breadboard  configu- 
ra t ion control  meeting 

Stot t  
~ 

AMR 28 July S&ID, NASA 

Data coordination Cedar  Rapids, 28-30 Ju ly  Schepak 
Iowa 

S&ID, Collins 

S&ID, NASA Supply opera t ions  
or ientat ion 

Toxicity conference Symposium 
Cal i fornia  

Wind tunnel t e s t s  S&ID. AEDC 28 July Snowden, Mi l le r ,  
4 August 

Hunts vi11 e,  
Alabama 

28 July 
4 August 

S h e a r  S&ID, RCA Fact-finding analysis  Pr inceton,  
New J e r s e y  

Houston, Texas ;  
Huntsville, 
Albama 

__ 
Cour t i s  

- 
S&ID, NASA Impact  d i scuss ion  29 July 

S&ID, Aeronca  Middletown, Ohio P e t e r s o n ,  S tover  Field ana lys i s  

Technical  
coordination 

29 July 

S&ID, Elgin 

W T I A L  
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Subject 

Flight technology 
s y s t e m s  meet ing 

Location Date S&ID Representat ives  Organization 

Houston, Texas 29 July Goldman S&ID, NASA 

Food subcontract  
coordination 

Design coordination 

~~ 

Palo Alto, 29-30 Ju ly  Osborne S&ID, Stanford 
California Resea rch Ins t i t u t e  

Tulsa ,  29-31 Ju l )  Budzisz S&ID, NAA-Tulsa 
Oklahoma 

Stabilization and 
control  s y s t e m  
meet ing 

Heat sh i e ld  s imu-  
lation coordination 

Contract  
negotiations 

T r a i n e r  s y s t e m s  
meet ing 

P r o g r a m m i n g  
p rocedures  

Response s y s t e m  
design 

Minneapolis,  
Minnesota 

Newberry Pa rk ,  29-31 July Cagni S&ID, Northrop-  
California Ventura  

Houston, Texas  30 July Marsha l l  S&ID, NASA 

Houston, Texas 30 July Dorsey  S&ID, NASA 

AMP 30 July Manaker  S&ID, NASA 

30 July 

L 

T e s t  p r o g r a m  Corning , 30 July Corpening S&ID. Corning 
establ ishment  Pennsylvania 

~ 

Sa te r l i e  

Miss ion  planning 
s y s t e m s  meet ing 

GSE requ i r emen t s  
review 

Honeywell 

Houston, Texas  30-31 July Mil ler  S&ID, NASA 

Houston, Texas 30 Ju ly  Poole  S&ID, NASA, Grumman 
2 August 

I Bush 

College Pa rk ,  30 July 
Maryland 

Missour i  

Binghamton, 
New York 

Houston, Texas 

Binghamton, 
New York 

Ceda r  Rapids,  
Iowa 

Minneapolis,  
Minnesota  

S&ID, Radcom 

30 J u l y  

30 J u l y  
3 August 

30 J u l y  

31 Ju ly  

31 Ju ly  

Banta 

Garc i a  

Hatchell ,  K e r r  

Stanley 

Wes sling 

S&ID, GPI-Link 
Division 

S&ID, NASA 

S&ID, GPI-Link 
Division 

%ID, Collins 

S&ID, Minneapolis-  
Honeywell 

' Gua:;:ic&tion testiEg 

Operat ion t e s t  
p rocedure  review 

Sacramento,  
Cal i fornia  

Miss ion  s imulator  
review 

31 July Leff ler  S&ID, Aerojet-  
1 August Gene ra l  

In fo rm ation 
p rocuremen t  

Quality control  
r ev iew 

I GSE coordinat ion I AMR 1 31 July i Hiiiberg 

Budget and r a t e  
ana lys i s  

"+.. , r A - 5  
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S&ID Schedule of Apollo Meetings and Tr ips  (Cont) 
16 July to 15 August 1963 

Date S&ID Representat ives  Organization Subject 

Configuration control 
discussion 

Integrated t e s t  
procedure 

Location 

Tulsa ,  
Oklahoma 

WSMR 

31 July DeVore %ID, NAA-Tulsa 

31 July 
3 August 

Nobles S&ID, NASA 

Documentation defi-  
c iencies  coordination 

Newberry Pa rk ,  
California 

Houston, Texas  

1 August 

1-2 August 

1 -3  August 

Nichols 

Lashbrook, Brown 

Van Mete r  

S&ID, Northrop-  
Ventura  

S&ID, NASA Requests and changes 
review 

Q-ball  al ignment 
meet ing 

Houston, Texas ;  
.4MR 

S&ID, NASA 

~~ 

Serv ice  propulsion 
engine weight review 

~ 

Colston S&ID, Aerojet-  
Gene ra l  

Sacramento,  
California 

Launch operat ions 
panel  meet ing 

AMR 4-9 August C a r d n e r s  S&ID, NASA 

Maintenance capa-  
bil i t ies invesitgation 

4-9 August Edels te in  S&ID, NASA; 
S&ID, McDonnell 

AMR; 
St. Louis,  
Missouri  

Bur lington, 
Vermont;  
Ballston, 
New York; 
Deer  Pa rk ,  
New York 

Elkton, 
Maryland 

~ ~~ 

S&ID, Genera l  
E lec t r i c ;  
S&ID, GE-Malta  
T e s t  Faci l i ty;  
S&ID, Aero te s t  
Labora to r i e s  

S&ID, Thiokol 

4-11 August Gauging s y s t e m s  
negotiations 

C leason  

5-7  August Yee Manufacturing 
discussion and 
b u r s t  t e s t  

In-flight maintenance Houston, Texas  S&ID, NASA 6 August 

6 August 

Molesko 

Mar t in son  GSE coordination 

~~ 

S&ID, Aerojet-  
Gene ra l  

Sacramento,  
California 

Monthly design 
m e  e ting 

Melbourne, 
F lo r ida  

6 August Brit ton,  S t a sko  S&ID; Radiation, 
Inc.  

Lunar.  landing 
p r o g r a m  plan 

Houston, Texas 
~ 

6 - 7  August S&ID, NASA Robins on 

S-band coordination Cedar  Rapids, 
Iowa 

6 - 8  August S&ID, Collins Hall  

WSMR 6-10 August S&ID, NASA Control cen te r  
p rocedures  

Hender son  

P roposa l  evaluation 
and facil i ty su rvey  

~~ ~ 

Natick, 
Massachuset ts ;  
Newark, 
New J e r s e y ;  
Indian Head, 
Maryland 

~ 

S&ID, Space Sc iences ,  
Inc.  ; 
S&ID, Days t rom 
Weston Ins t rumen t s ;  
S&ID, Nanmac 
Corporat ion 

Kicinski,  Moen, 
Brooks 

6-13 August 

A-6 -AL 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SI’AC’I.: and I NPORILLA’I~ION SYS’I’I.:;\ls DIVISION 

*-’-‘ a*,- doNF- 
Subject 

Engine e ring 
coordination 

S&ID Schedule of Apollo Meetings and Tr ips  (Gont) 
16 July to 1 5  August 1963 

~~ 

Location Date 

Boulder,  7 August 
Colorado 

T e s t  planning and 
logic d i scuss ion  

Scheduling and hour s  
expenditure resolut ion 

Integrat ion 
discussion 

Contract  change 
meet ing 

T e chni c a1 
coordination 

Houston, Texas 7 August 

Tulsa ,  7-8 August 
Oklahoma 

Houston, Texas  7-8 August 

WSMR 7-9 August 

Minneapolis,  7-9 August 
Minnesota 

T e s t  da t a  s y s t e m  Melbourne,  7-9 August 
review F l o r i d a  

Graham S&ID, NASA 

~~ ~ 

Ryan, H a r r i s  

Vucelic, Clary,  
Graham 

Dunlop 

Newton, Schroede r ,  
Levine,  Kalayjian 

Communications and Ceda r  Rapids, 11-23 
instrumentat ion August 

Technical  Sacramento,  12 August c coordinat ion California 

S&ID, NAA-Tulsa 

S&ID, NASA 

S&ID, NASA 

S&ID, Minneapolis-  
Honeywell 

~~ 

Houston, Texas  12-1 3 
August 

Displays panel  
mee t ing  

Glas s  window 
i r r ad ia t ion  

Bench t e s t  
p rocedures  

Pa rachu te  t e s t s  

Wind tunnel 
discus s ion 

Monthly coordination I Houston, Texas  12-14 
August 

Difficult ies Minneapolis,  12-14 
d i scuss ion  Minnesota August 

Oak Ridge, 7-lo August 
Tennessee  

AMR 8-9 August 

Mountain View, 8 - 9  August 
California 

Moffet Field,  8-9 August 
California 

S&ID Representat ives  Organizat ion 

Docking design 
discussion 

Heat  t r a n s f e r  
conference 

Bethpage, 8-11August 
Long Is land,  
New York I 

Boston, 11-15 
Massachuse t t s  August 

Barnet t ,  Gershun 

Rutkowa s k i  S&ID; Radiation, 

Symposium 

Okumura 

Ross, Borde 

Ree, Hemond, 
H a r r i s ,  Himmelberg,  
Zeek, Whitehead, 
Jorgenson, Sturkie  

S&ID, Aerojet-  
Gene ra l  

S&ID, Oak Ridge 
National Labora to ry  

S&ID, NASA 

Hughes 

Allen S&ID, Ames  

Young, Youst S&ID, Ames  

S&ID, NASA 

Lu, Righter 

F l eck  

S&ID, Grumman  

S&ID, Minneapolis-  
Honey 

I McCredie  S&ID, Collins 

Nelson, Copeland, 
Haky, Bouman, Olsen. 
Thomas,  Nash, Carey,  
Iwasaki,  Rei thmaier ,  
Os t r a sk i  

S&ID, NASA 

w w w u  
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S&ID Schedule of Apollo Meetings and Tr ips  (Cont) 
1 6  July to 15 August 1963 

Date S&ID Representa t ives  

12-17 Fugikawa 
August 

12-29 Pumphrey  
August 

13-14 Smith 
August 

13-15 Vucelic, Tut t  
August 

Subject  1 Locat ion Organizat ion 

S&ID, NASA 

S&ID, NASA 

S&ID, NASA 

S&ID, NASA 

1 WSMR 

Engineering 
representa t ive  

EM1 t e s t  plan 

Astronaut  sys tem 
briefing 

Crew safety 
integrat ion 

WSMR 

Houston, T e x a s  

Huntsville, 
Alabama 

~~ 

Mechanical  integra- 
tion panel  meeting 

I 

Houston, T e x a s  

13-1 5 
August 

In te r face  discussion S&ID, G r u m m a n  Gustavson, Stacy, 
Richardson 

Bethpage, 
Long Is land,  
New York 

13-16 
August 

13-18 
August 

14-16 
August 

Monthly 
coordination 

S&ID, Beech C a r t e r ,  Bouman, 
Wil l iams 

Bohlen, Kr imgold  S&ID, NAA-Columbus 

Maleck S&ID, NASA 

Boulder ,  
Colorado 

Griffith- Jones  

Knoll, Ward,  
Nichols 

Kluth 

Robertson 

Docking s imulat ion 
s tudy 

S&ID, NASA 

S&ID, NAA-Tulsa 

S&ID, Applied 
Elec t ronics  

%ID, NASA 

Columbus, 
Ohio 

Cont rac t  
negotiations 

WSMR 

Quality control  
d i scuss ion  

WSMR 

Design s ta tus  and 
requi rements  review 

Subsys tems testing 

Configuration 
control  meet ing 

Tulsa ,  
Oklahoma 

Metuchen, 
New J e r s e y  

WSMR 

Hardwar  e r e q u i r e -  Minneapolis, 

Maryland 

13-15 Tooley, Johnson 
August 

S&ID, NASA 

14-16 
August 

14-16 
August 

14-17 
August 

1 5  August 

S&ID, Control  Data 15-18 Guimont, Indel icato 

15-18 Jones  S&ID, Bal l i s t ics  
August R e s e a r c h  

A - 8  
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